Inhibitory effect of nitric oxide on dopamine transporters: interneuronal communication without receptors.
Previously we observed that Nomega-nitro-L-arginine methyl ester (l-NAME) decreased the striatal dopamine (DA) release in microdialysis experiments and this effect was completely diminished in the presence of the DA uptake inhibitor nomifensine, indicating that the effect was mediated via the DA transporter. The aim of the present work was to study the direct effect of nitrergic compounds on DA uptake. We measured the uptake of [3H]DA in striatal slices and found that the nitric oxide (NO) generator sodium nitroprussid (100 microM) decreased the uptake by 66%. In contrast, the NO synthase inhibitor L-NAME (100 microM) increased the DA uptake by 80%, while the inactive D-NAME had no effect on uptake. Our data indicate that NO exerts an inhibitory effect on DA transporters. Since the production of NO by neuronal NO synthase is closely related to the activation of NMDA receptors, the level of NO around synapses reflects the activity of glutamatergic neurotransmission. The strength of excitatory input, therefore, can be nonsynaptically signaled by NO to the surrounding dopaminergic neurons via the inhibitory tone on transporters. The concomitant elevation of DA concentration around the activated synapse represents the response of dopaminergic system, which can adapt to the changing excitatory activity without receiving glutamatergic input and without expressing glutamate receptors. Thus, the effect of NO on transporters represents a new form of interneuronal communication, a nonsynaptic interaction without receptors.